physiologic interest. Clinically, it is important to know in cases of ischemic arterial disease whether the limbs have a better blood flow when they are kept horizontal on a level with the body, or are allowed to be dependent. Physiologically, it is known that when a horizontal limb is lowered into a dependent position there is an increase in local arterial (hydrostatic) pressure which is opposed (except early after dependency) by an equal increase in hydrostatic venous pressure. The arteriovenous pressure gradient, therefore, is unaltered. Nevertheless, it is possible that changes may occur in the caliber of the vessels in the dependent limb which may affect the vascular resistance and alter the blood flow. Thus Boston, Mass. 373 tissues; they cannot be related quantitatively to blood flow in the skin; and, even as an index of directional change, they are relatively crude. Indeed, several studies of this problem by the skin temperature method have yielded conflicting results,'-3 although all the experiments were concerned with tilting of the entire body rather than with lowering of the limb. Quantitatively reliable methods involving the use of radioactive substances for determining blood flow were not available to us at the time of this study. The method employed in this investigation consisted of determining the arteriovenous oxygen differences. This method is based on the Fick principle that when the oxygen consumption is constant the blood flow in an extremity varies inversely as the A-V oxygen difference.
METHODS
The subjects, who were hospital patients with normal circulatory systems, were studied in the basal state. The room temperature remained constant within ±0.5 degree during any given test, being between 24 C and 27 C on different days. Blood was obtained from the antecubital, femoral, or popliteal veins, on one or both sides, when the limb was horizontal, then when it was dependent, and when it was in the horizontal position again. In order to avoid repeated venipunctures with possible concomitant reflex disturbances in circulation, indwelling needles (gage 18) were employed. These were inserted under local procaine anesthesia, and were kept patent with a slow infusion of isotonic saline solution. A manometer attached to this system through a Y tube allowed frequent determinations to special containers for anaerobic storage over mercury in a refrigerator. They were analyzed for oxygen within a few hours by the technic of Van Slyke and Neill.5 Duplicate analyses, carried out on two machines, were required to agree within 0.10 volume per cent. The arterial oxygen content was estimated from the oxygen capacity of the first venous blood sample, assuming a saturation of 96 per cent. Hematocrit determinations were done on each sample by the method of Wintrobe6 in triplicate analyses and required to agree within 0.3 per cent. The oxygen content of each blood sample was corrected for changes in hematocrit by direct proportion to the hematocrit of the first venous sample. This excluded changes in venous oxygen content due to factors unrelated to blood flow such as hemoconcentration when the limb was dependent. were applied to the wrists so that the circula--tion to the hands could be occluded. This was done to exclude the rather large, "spontaneous," reflex vasomotor changes which might occur in the hands and mask the desired observations in the arms. Needles were inserted into the antecubital veins, pointing distally into deep branches. The saline infusions and manometers were connected, and the patient was allowed to rest quietly for about ten minutes while measurements of venous pressure were made. The wrist cuffs were then inflated to a pressure considerably exceeding the subject's systolic arterial pressure. Three minutes later the venous pressures were measured and blood samples were collected from both arms, after which the wrist cuffs were deflated. The experimental arm was then allowed to hang down beside the edge of the bed so that the fingertips were about twenty-two inches and the antecubital fossa about eight inches (depending POSITION OF LEGS  FIG. 2 . The effect of dependency of the leg upoir the arteriovenous oxygen difference in the femoral. vein with the patient supine. When either leg was lowered, the oxygen content of the femoral venous blood from that limb was decreased, and the arteriovenous oxygen difference increased. This was assumed to be due to tension in the thigh muscles which increased their oxygen metabolism (see text).
consumption or a decreased blood flow in theseslightly tense muscles could, therefore, account for the increased A-V oxygen difference, although the magnitude of the change (almost double in some instances) was surprising. The fact that the change in A-V oxygen difference indeed did occur in the horizontal thigh, and not in the dependent leg, was confirmed in an experiment carried out in exactly the same fashion, except that the circulation to the dependent leg was occluded by inflation of a cuff above the knee at greater than systolic pressure.
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A Further experiments on the femoral vein were carried out with the subjects supported in a semirecumbent position. It was found that in this position there was less tension in the thigh muscles when the knee was flexed, and therefore it was thought that the increased A-V oxygen difference in these muscles might be avoided. Figure 3 shows the results of one such experiment. Here, it is seen that when the test leg was lowered there was a considerable decrease in A-V oxygen difference as compared with the control leg. This would suggest an (see  table 1 ), the results for the two groups were similar. There was, therefore, no evidence from these experiments that the circulation in the foot behaved differently from that in the leg in response to the changes of position.
Only nine contralateral control observations were made during changes in position of the test leg. These showed no significant alteration in A-V oxygen difference (mean 6.9 volumes per cent before and 7.0 volumes per cent after the test leg was lowered). Thus, the fluctuations on the control side appeared to be of a random nature and cancelled each other.
As in the arm, there were no significant or consistent changes in venous pressure as referred to the fixed reference level. Thus, the rise in local pressure in the vreins roughly equalled the hydrostatic difference in level, and did indeed oppose the hydrostatic increase in arterial pressure, at least by the time accurate measurements could be obtained with the method used.
The hematocrit determinations showed an average increase of 1.5 when the mean arterial pressure .(and arteriovenous pressure gradient) was doubled, indicating the possibility of vasodilatation (decreased resistance to flow). However, they felt that their methods of recording mean arterial pressure and blood flow were too crude to permit them to attach significance to this discrepancy. The present study shows that even when the arteriovenous pressure gradient is not changed, the blood flow is greater in the dependent limb. This must be attributed to vasodilatation, probably as a passive effect of the increased intravaseular pressure. It should be emphasized that in the present study the position of only the limb was changed, not of the whole body, as takes place on a tilt table or a Sanders oscillating bed. It is known that when the body as a whole is tilted into a vertical position reflex vasoconstriction occurs in the lower parts, otherwise the patient shows orthostatic hypotension. The net effect of this reflex vasoconstriction plus the passive dilatation certainly must be different from the results described here.
The second point to be emphasized is the large increase in A-V oxygen difference produced by even slight muscular tension, such as occurred in the thigh during dependency of the leg in the femoral vein experiments. This is attributed chiefly to an increased oxygen consumption in the tense muscles, although, of course, a change of blood flos-in them cannot be ruled out. This effect outweighs any possible increase in blood flos-and results in a considerable decrease in venous an(l tissue oxygen tensions. To 
